INTRODUCTION {#sec1-1}
============

Across many decades, communicable diseases have accounted for a significant number of deaths, compromising public health sector, and even loss of money and other resources.\[[@ref1]\] In contrast to the previous trends, in the last few decades, gradually non-communicable diseases have reached epidemic proportions.\[[@ref2][@ref3][@ref4]\]

Cardiovascular disease includes a wide spectrum of disorders, namely coronary heart disease, apoplexy, hypertension, peripheral vascular disease, rheumatic heart disease, and congestive cardiac failure.\[[@ref5]\] Current global trends have revealed that irrespective of the decrease in the incidence of coronary heart disease (CHD) in many developed nations, the scenario in developing nations poses a serious challenge as they account for more than 60% of the global burden.\[[@ref6]\]

The development of CVD is an extraordinarily complex process which can result because of multiple parameters like age-gender;\[[@ref2][@ref5][@ref6]\] poor educational status;\[[@ref7]\] adoption of harmful lifestyles;\[[@ref8][@ref9]\] socioeconomic status;\[[@ref10]\] poor awareness among the general population about risk factors;\[[@ref4][@ref7]\] poor treatment compliance;\[[@ref6]\] tobacco use;\[[@ref11]\] deranged lipid profiles with high cholesterol level;\[[@ref10]\] presence of chronic diseases like hypertension/diabetes/metabolic syndrome;\[[@ref2][@ref3][@ref12]\] and dietary habits.\[[@ref3][@ref10]\] These risk factors have been targeted in separate high risk groups and in community settings and encouraging results have been obtained.\[[@ref13][@ref14]\]

As multiple factors can eventually precipitate cardiovascular disease, it is of no use to target only one risk factor.\[[@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9][@ref10][@ref11][@ref15]\] Under ideal circumstances, the foremost approach will be to adhere to a risk chart which combines large number of risk factors, and is applied in various settings.\[[@ref15][@ref16][@ref17][@ref18]\] The WHO/ISH cardiovascular risk prediction charts can be applied in different regions of the globe, is cost-effective, and can predict the occurrence of a fatal/non-fatal event in the next ten years.\[[@ref15][@ref19]\] These charts can even be used as an educational tool to motivate patients to adopt healthy lifestyle practices.\[[@ref19]\] Thus, WHO/ISH cardiovascular risk prediction charts was used in the present study as it neutralizes the limitations of other similar charts.\[[@ref20][@ref21]\]

The present community based study has been conducted with objectives to ascertain the prevalence of cardiovascular risk factors and to establish the cardiovascular risk among the population of a rural area in Puducherry using the WHO/ISH risk prediction chart.

MATERIALS AND METHODS {#sec1-2}
=====================

The current study was conducted in Puducherry located on the Coromandal coast. A cross-sectional descriptive study was conducted on from November 2011 to January 2012. It has a population of 1.25 million with an adult sex ratio of 1038 females to 1000 males, and a literacy level of 92% and 81% for men and women respectively.\[[@ref22]\]

Study population {#sec2-1}
----------------

The study was carried out in two of the four villages under the Rural Health Centre, namely Ramanathapuram and Pillaiyarkuppam. Open Epi Version 2.3.10 software was used to estimate the sample size.\[[@ref23]\] The sampling frame comprised of individuals aged above 40 years and single stage cluster random sampling was employed.

Inclusion and cardiovascular disease exclusion criteria {#sec2-2}
-------------------------------------------------------

All individuals aged \>40 years were invited to participate in the study. However, those individuals who cannot be contacted despite three home visits or who were not willing to be a part of the study were excluded from the study. Also, individuals with a positive history of an atherosclerotic cardiovascular disease were excluded. Hence, total 570 subjects were finally included in the study.

Study tool {#sec2-3}
----------

Each of the study subjects was interviewed using the piloted semi-structured questionnaire, after written informed consent was obtained from them. In addition, the participants were subjected to recording of blood pressure; anthropometry (viz. height, weight & waist circumference); and laboratory tests (viz. lipid profile, fasting and postprandial blood glucose) using standardized methods and tools.

Operational definitions {#sec2-4}
-----------------------

Education was classified using International Standard Classification of Education as (a) No formal schooling and (b) attending school.\[[@ref24]\] Vocational status was categorized as employed and unemployed.\[[@ref25]\] For stratification of study subjects on the basis of their socioeconomic status, Modified BG Prasad classification was employed.\[[@ref26]\] International Physical Activity Questionnaire-15 (short version) was used to classify subjects based on their level of physical activity.\[[@ref27]\]

Smoking refers to the current use of any tobacco product (cigarettes, bidis, chewing tobacco or snuff) on a regular basis for at least the previous six months.\[[@ref28]\] People who said they had never smoked during the last six months were classified as non-smokers. Alcohol use referred to the intake of any form of alcohol in the past 12 months and were further sub-categorized depending on the amount of alcohol consumed.\[[@ref28][@ref29]\] Subjects with fasting blood glucose of \> 125 mg/dL and/or postprandial blood glucose of \> 200 mg/dL were labeled as diabetic.\[[@ref29][@ref30]\] However, subjects who were on oral hypoglycaemics or insulin were also considered diabetic irrespective of their sugar estimates. Blood pressure was determined with digital sphygmomanometer with subjects sitting comfortably. Body mass index (BMI) was calculated and classified as per the WHO classification (\<23 kg/m^2^ as normal and ≥23 kg/m^2^ as overweight and obese).\[[@ref31]\]

Ethical considerations {#sec2-5}
----------------------

Institutional Ethics committee permission was obtained before the start of the study. Written informed consent was obtained from all study participants before eliciting the desired information.

Statistical analysis {#sec2-6}
--------------------

Data were analyzed using the SPSS version 16.0. Frequency and percentages were calculated for different study parameters. The Chi-square test was employed to assess the association between different variables at significance level (*P* value) of 0.05.

RESULTS {#sec1-3}
=======

The mean age in years of the study subjects was 54.2 (±11.1) with 46.7% of the participants being male. [Table 1](#T1){ref-type="table"} depicts the association between various study variables and the gender. A larger proportion of female subjects had never attended the school and were unemployed, in comparison with the male subjects. Although, abdominal obesity was more common among women than in men, however, no statistically significant association was observed. As already known, obesity is the result of a complex interplay of many factors. Though less proportion of samples were inactive and had high calorie intake, it is opined that the unhealthy dietary practices like white rice as a staple food, high salt diet, low intake of fruits and vegetables, frequent intake of fried food items and alcohol use in men were responsible for higher obesity prevalence in the study population.

###### 

Sociodemographic attributes of study subjects

![](HV-16-131-g001)

Distribution of study subjects with regard to cardiovascular disease risk on the basis of various parameters has been depicted in [Table 2](#T2){ref-type="table"}. Around 86% of study subjects had a very low risk of any fatal/non-fatal outcome in the next 10 years on using WHO/ISH risk charts alone. However, prevalence of low, moderate and high CVD risk in the men was 82.7%, 12.8% and 4.5%, as compared to 88.8%, 5.9% and 5.3% in women respectively.

###### 

Risk of CVD with different inclusion criteria for the risk factors
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[Table 3](#T3){ref-type="table"} highlights the details about the prevalence of non-communicable disease risk factors among the study population. Most of the study subjects had a low calorie intake, nevertheless, salt intake was definitely on the higher side. Further, around 56.3% of participants had lower HDL level, while higher estimates were obtained pertaining to total cholesterol, LDL, and triglyceride levels. The prevalence of obesity, DM, hypertension in the South India has shown a definite rise in recent years. The apparent higher prevalence is also due to the inclusion of the population above the age of 40 years (because CVD risk charts are available for \>40 year age only).

###### 

Prevalence of noncommunicable disease risk factors in the CVD risk groups

![](HV-16-131-g003)

The simultaneous presence of risk factors like smoking, diabetes, hypertension and high total cholesterol, resulted in a higher risk of a fatal cardiovascular event. Those subjects who were categorized as having the highest risk, had also a high prevalence of hypertension, and alcohol usage. However, subjects with moderate extent of risk were either tobacco or alcohol users and even had low serum HDL levels.

DISCUSSION {#sec1-4}
==========

In accordance with the present study findings, results obtained from various studies has clearly stated that most of the non-communicable diseases result because of a combination of multiple risk factors.\[[@ref32][@ref33]\] In-fact, documented evidence is available which suggest that very often the health practitioners have failed to predict the extent of cardiovascular risk and hence even there is an immense need for periodic sensitization of the medical fraternity.\[[@ref12][@ref33]\]

In the current study it was found that the level of education, employment status, and waist circumference of the study participants was significantly associated with the gender of the participants. However, studies performed in diverse settings have identified heterogeneous parameters (such as age, body mass index, hypertension, diabetes, addiction to tobacco) to be significantly associated. The probable explanation for the dissimilarity being differing socio-demographic profile, family history of CVD risk factors and dietary habits.\[[@ref7][@ref9][@ref10][@ref11]\]

The WHO/ISH cardiovascular risk prediction charts have been widely employed to estimate the risk in heterogeneous settings, owing to the multiple advantages associated with them.\[[@ref14][@ref34][@ref35]\] In-fact, it has been advocated to extend counseling based on the risk identified so that any adverse consequence can be avoided.\[[@ref4][@ref36]\] Whenever, the cardiovascular risk is \<10%, it means individuals are at low risk and require mainly lifestyle modifications.\[[@ref36]\] However, those with risk of 10% to \<20% or \>20% are at moderate or high risk for fatal or non-fatal vascular events and periodic follow-up visits should be paid by the individuals.\[[@ref36]\]

Multiple studies across the world have utilized the WHO/ISH cardiovascular risk prediction charts to estimate the risk in heterogeneous settings.\[[@ref14][@ref37][@ref38]\] In contrast, findings of a study reflected that the WHO/ISH charts were incorrect to discriminate the risk in Malaysian population.\[[@ref39]\] The WHO has recommended that in low-resource settings, measures like individual counseling should be made available based on the extent of cardiovascular risk.\[[@ref4][@ref40]\]

Our study showed that almost 4.9% participants were at high risk when only charts were used. However, a variable risk percentage ranging from 1.1% in China to 21.5% in Malaysia has also been observed.\[[@ref15][@ref37][@ref38]\] Realizing the scope and their utility in varied settings, these risk prediction charts are acknowledged as one of the predominant tools to achieve the target 8 (viz. at least 50% of eligible people receive drug therapy and counselling (including glycaemic control) to prevent heart attacks and strokes), under the NCD action plan.\[[@ref39]\]

In the present study, the prevalence of different risk factors was estimated in mild-moderate (high salt intake, tobacco chewing, alcohol use) and high risk groups (low HDL, alcohol use, high salt intake, hypertension). Findings from an epidemiological study targeting sedentary workers showed deranged lipid profile and presence of hypertension were the most significant predictor of coronary heart disease.\[[@ref40]\] This is probably because of the generalized accumulation of the fat, which generally results because of the sedentary lifestyle pattern.\[[@ref40]\]

In a cohort study higher socioeconomic status was considered to be associated with a more unfavorable clinical outcome.\[[@ref10]\] Similar results were obtained from a study done in the northern part of India.\[[@ref41]\] In another study, BMI was found to be a significant predictor of occurrence of cardiovascular disease among families.\[[@ref42]\] Furthermore, it was observed that the presence of pre-hypertension and hypertension is significantly associated with the occurrence of other cardiovascular risk factors.\[[@ref43]\]

Our study findings clearly indicate that the existing WHO/ISH risk prediction charts does not estimate the actual risk, as many of the risk factors like abdominal obesity, positive family history of CVDs, tobacco chewing, high salt intake, are not yet incorporated. Thus, it is of extreme priority to develop a risk prediction chart which should assess all the potential risk factors.

The present study had some limitations. Cross sectional assessment of blood pressure may have overestimated the subjects with blood pressure persistently higher than 160/100 mm Hg. Also, because of the small sample size, findings of the study cannot be generalized.

CONCLUSION {#sec1-5}
==========

To conclude, stratification of people on the basis of risk prediction chart is a major step to have a clear idea about the magnitude of the problem. The findings of the current study revealed that there is a high burden of CVD risk in the rural Puducherry.
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